Effects of 3,4-diaminopyridine on mechanical and electrical responses of frog single muscle fibres.
The effects of 3,4-diaminopyridine (3,4-DAP) were studied on isolated muscle fibres of the frog in concentrations ranging between 0.025 and 5.0 mM. Isometric twitch and tetanus responses were recorded at temperatures between 2.5 and 3.9 degrees. 3,4-DAP caused a concentration-dependent increase in twitch amplitude, maximum effects being obtained at a concentration of 3 mM with a mean increase in tension of 70 +/- 12% of control (n = 7). 3,4-DAP in 3 mM concentration had only a slight increase in initial rate of rise of twitch tension (mean increase 8 +/- 4%) but increased the time to half peak tension by 59 +/- 9% and the time from peak tension to half relaxation by 78 +/- 10%. No significant effect of 3,4-DAP was observed on the initial rate of rise and total amplitude of the isometric tetanus. The twitch potentiating effect of 3,4-DAP developed gradually with the number of times the fibre was stimulated and reached a maximum level after 40-50 stimulations. A gradual increase in the duration of the action potential was also observed. It is suggested that 3,4-DAP, like 4-aminopyridine, potentiates the twitch by means of prolonging the duration of the action potential.